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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE, AND SEMICONDUCTOR 
DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve a 
manufacturing method of a semiconductor device that 
does not form substrate levels near the upper edge of 
a groove on the upper surface of a silicon substrate 
and moreover can secure a radius of curvature which 
is not less than a predetermined value at the upper 
edge of the groove. 

SOLUTION: The retreat amount of a pad oxide film 2 
is limited in a process (f). The part of a silicon 
substrate 1 within a range of greater than 0 to not 
greater than 20 nm is removed by the isotropic 
etching method in a process (d). Since the retreating 
amount of the pad oxide film 2 is set to a range of 5 to 
40 nm, no level is formed near the upper edge on the 
substrate side in a groove separation structure, and furthermore, the radius of curvature 
can be made adequately larger than 3 nm. Therefore, an increase in leakage current or 
degradation of breakdown voltage characteristics of a transistor which is attributable to 
electric field concentration near the edge of a gate electrode film can be prevented, so that 
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electrical reliability of a transistor is improved. 
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1 

at. 

(c ) SrSSOttBOJJaBIBAjUaaa 6 ^^ hBfktt* 
B*3ii, *»fW«*iBMlll3i**XSi. 

< d ) JjaBftttJhIK:-?* * i . ±ia*8f*£1£ 
tCffi£«>7£ 3 ©!**«flfr *X« <fc . 

(e> ±S/W hBftfll* 5 n in*»64 On in® SB 

< f > ±!2S5iiJ l/fc *»ft*tS^*ifi * * > 
yttte-c, *J: 0** < 2 0 n ni«TfiE)«Hir»43'ti: 
6X11 i, 

(g ) ±ia#«(*«««cBis»ofc«tt»ftBffc , r4xfi 

(Ii > ±EB*kS*fc«rt*WCtt«>ii«»»««:S*C>i& 
tfXflt, 

( i > i«<ti»jh«o±K«rt3n/c±ia«4!>ii*i6 

saBifcttjfciB 6xe± , 
la^* hBfMfcift^raxK*, 

* 6 C £ £ #fife i * 6 *«*««©Mi6*S. 
[B#*2] *«**B®HS#£K*rt>i:, 
(a ) 4^ttSB4>BBff2iCTK'<7 hBfUR£5nm 

jsu:»j8*6xs±, 

<b > ±ia/<y hB(kB©±«:Bftr*JUI«:^fi£T&x 
B±. 

(c ) BffaflXlBdDiiaBfttAJUaac^*? FBffcB* 
BiSti:, *£f*Sffi&®«5tfi;*tf6XfI£. 

icarnem <* 6xb ± . 

<e> JJa><* hBffc«*5nma>64Onm0BB, 

< f ) iJaS5ail/A:**f*a«fl>*iB«:«*ltx ■> * > 
yfttet:, ft* 0** < 2 0 n m«T©«Bt?»*31* 
6Xfl£, 

(» ) JjaWfWHSKiJBrtofcilMWiHj/Oi^ 
Att# 1 , 8 HTOBf bSBa+r-Bf W 6XB t . 
<h > ±fflBlk5^fc«rt»ctti«>ii«W»*««>i& 

oxiat, 

atBtBi-r-sxat, 

( j ) ±sa*»f*S«OBB*J«ao±K:«J«S^te± 
CBIklftJhB«:B*T*xei, 


J) WB2 0 00-4 9 22 2 

2 

* ia * 6 c <t ± * 6 *NH*£B 0B£*& . 

( a > *W**B©BBBiafflu:'W hKltSg* 5 n in 
KLb»«W*Xet, 

<b> ±ia><, hB(k«©±c£Biti»jua4*fiar6i 
(c > wffl©ttB©±saB*a*±«ac^^ vmm* 

BtS-tt, *Blt««BBW(llS**I«4. 

< d ) ±WWkWik»*-?a y i ox . ±m#mwegL 

10 u:ffi*<?)*S©*<:*fiW*xSt. 

( e > ±ffi'< * hBft|g£ 5 n ui*>*> 4 0 n in£)»E 
T\ Jja«<0±««*6«il31i6Xli±, 

< f ) jjaaaLfc**(**s©*iB4«*tix ? 

ySte-c, *<fc 0** < 2 0 n inKTOOaBf-KiSH- 
6Xfl<t t 

U> Jja#»l**«ic|«Ofc?MI»*, MSifc 
hBfUR0£H4".12 *aBrt-C»fW6XSt, 
( h ) ±EBfk5*fc«i*i»i:««>ii#»»«*«0iA 
tfXfli, 

20 { i > ±iaBfki»j|J»0±ew«3hfc±ia*i«)ii*« 

BBtBi^XKi. 

( j ) ija*«f*««©BBB«fflcE)±K:«rt3 nfc± 
SaBf HftitB* B*r 6X11 <t , 

ia^-> ^ffcB*B*tf6XB£, 

£fi * 6 C £ £ T 6 

( a ) *«#Sfi4>BBJI$tf9iC'f * ^Bfkll* 5 n in 

Kiteja-TAxet, 

30 ( b ) 1E><-; hBfU>0±fcBftt;0JlJl*&ttr6X 

Si. 

(c > BfrMOl4B0>±SaBfkl!*JhBatf>^ hBftJB* 
RJr£i*1i, *Sf*£tE*E£3Saii*tf6Xfi±. 

( d > ±imim±mt:vz * ± i/c. ±sa*»i**tB 

ICjffltaW 3 05* *^fST 6Xfi £ 
(e) ±SSM* hBfUMc5nmd»64Onm0BB 

■c. jjaatoiWB^^affls-tt&xst. 

{ f ) ±Sa»mLfc*«l*Sfi«)*iB<:«*ttx 
yStef . «J: 0^:* < 2 0 n mHT©«BTT**3l* 

40 iXfli, 

(g)±ia#3?^ffitaMOfc?S^«:, Bit^H^ 
^H,/0,O^tWil. 8KT, BlkfiltfSfiS-ttfc 

hBfk«©ara^«*4«Brto*fl : r«kT6i 

Bi. 

( h > ±aaafksitfe»rt»tc»«>ii*«i»«tww& 
frxet. 

( i ) ±fflBfkWih«©±te^j«3nfc±ffitt«>ii*« 
»B€:B*r6XSt, 

so tmmk&w&frthiMt. 
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( a ) 4^ftS£©0reffM®cc/*;r rBffcB* 5 n in 
( b ) ±sa><? HI(tB©±tCBfkl»JtJ«4©i*T&I 

at. 

(c > j»a©ttB©±£BfH*JtB»tf'<* r@s<ua& 

B*31*, «(*»«*ifi«M3*£:M4. 
( d ) iiaBfbFAjtlS*-?* PtOX. ±ia*$f*£ffi 

<e> ±£'<* hBftJBt 5 n m^64 OnmoasBB 
SXlit, 

( i > ±gaB<k^i±fc?Srt^*i^^itft^il€*i^ 
tfxet, 

ttatfte-rtxHt, 

83Bf BMBtB**' *Xlii , 
< 1 > iia#i»f*SS<DBBS^*®©±cc^flS$nfc± 

a;** hBfWtft^^xiat, 

*ja * * c ± * -r s 4^*SB©*fi#&. 

[B*«6] *«t*K©BK«rtifi«:>*? rBfUl* 
5nm«Lbl»U Ua><* rBffcB©±KBfkl»it« 

B*B*OT*WMt*Miit«ttll/. -kBWtttJkB 

fiSL. ±ia^y rBfk©£5nin*^4 0 nm©«H 

r. ±ss?*©±tfB*>&«fi3i*, ±safflufc**# 

HRlWttx^>«(CT, *J:9**<2 0nm 
ftBftU BftS-ttfcj»i*i»ti:a«)ia*|6*|««:BAi& 

^. ±iaBfk!^±e<^±icff^$n^cJja*i^*»3i* 

8*B*U ±Sa*W*S*OBH«5iaffl©-b«:»«3 

nfc±saB(U»Jt«ay±K'<^ rg*fbii£i$£Lt£i 
asft&e±f:«»±******«B. 

[0 00 1 ] 
[0002] 


ttH2 0 0 0-49222 
4 

CE>*«l*«iWic»t»»B^&<8atLrT:SGI (Sh 
allow Groove Isolation) Wk&&>&, C©SG I ttfi 
It. 01 2CC^Ti:^tC. f»ja>|fil (El 12 
(a> > rBfkB2aOTMBM 
*©&> BtfWtc (8120(b)). 
*©fctC^£tt»Bfk§£5, «*B6*««>i^fcfc 

©-cao ch i 2«>< c > . ( d ) > . encc. y- ^ 

Bfk£7, y-hBSBS. »&B9. EB10. BH 

[ o o o 3 ] c©s g i mat*, aix^ft*»*#. 

[0 00 4] U*>bftft*6. C©SG IBSWOI 2© 
( c ) ©ttBffc©X«c;nLfi: J: ^tc. ttBfkMtCTfLh 
«»©S"J a^JBtWKftft (H 1 2© ( c ) IS© 
4) IT 0*9 C©J:9aa«M»4# 
SBSfflKBBfai, l*U#, A. Bryant*** TTedinl 
cal Diqestof IEDM '9 4. pp.671-674J Kl&*OT;i,* 
@»Bff*K:. C©«RB*B#^Bff»* 

EEtM*4*fk3 tt&*££#&*o 
[0 00 5] C0J: Vrf»E*ffcB»tt, B-HWWSfS 
©*«**# 9 0*8JLhr*#±*ttltt*©»B«l©ft 
*4M&»3 n mJyTCI*HttK*0*C ttfOBttcclD 

[0 00 6] Cft&©WBj$©Bfc#tt£OTtt. ttB 
3F2-2 606 60*Ki^3n&J:9tc, El 12© 

( b ) XfE©'< v r Bf UN 2*0. In m«A. »±* 
B©«Stt>&«B3H* (0 1 2© <b* ) *JH> . 

atstf i o o o *cpft©iaei?Bf t?-* c ±te j: o , 
EBsnrc^. 

[0007] 

[fcWWfct/J^tTSBB] 0*>0fc**6. ±iaS£ 
**4l?f«Lfc*?(WBB©«W , Ctt, 3 n m 
&ft$*StiiSf?$n^^©©, B±*Bjfi«©>ya 

^sfehB-cttfisa 1 4 <m 1 2© (C* > > 

~>tc 0 C©SfSK£l4tt, M?rBft« 
2 £«aI31ifce V"j3>fi«l*iBa 
O. c©BHI3^&«*(l , Ci»»aiyfti*B«K:tt'sBfk 
^P<M^i^tf>, C©*W»»'C**r&4)© , CA 

[0008] cvmtcnm&Qiixy-vmmi 
mmr&t. BfkBB^T*i-ift0, sam'H:'?^ 

?<&&tci?>. ISUHS91 4±tCtt&t/fer5>yA4r 
©SS^{l»tt©CT«:« < B^*A*. 
[0009] *%^ti, iH±BBafi«S©^y ^>S1S± 
Mreffia^^ff^f. L^fcB±BBKi»f*ah© 
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[0010] 

n*. jjaB«**Jtr*fe*c>, 

[0011] < 1 > 

«±»flW&XSi, ( b ) ±Sa'<* hBfUSO-tKB 

ri*>jtB*»rr*x«i . < c ) ms<o&sco±ga» 

6 . ( e ) JJ3>* v V mik&& 5 n mfrfc 4 0 n oHJ>» 

X . W0W<20nm WTWBB'CB* 3 * *Xfi 
i. ( fir ) ±K*W*«K«flSbfcilW»*Brrt^ 4 

xst , < h > ±ssKfts * fcj*rt^*«>fc*iM** 
ntctimito&^w&mtt&z&t* < j > ±sa 

BtBfcfaXB* , < k > ±fi#*f«1K>BB«* 

ffl©±*c*j«snfc±s^^ tie £fifc***xfi 

t. 

[0012] < 2 ) *fc. *W#i»©l*5fi**K»$^ 
T. < a > *«(*«««)Bli8**ffl^^' hBffcB*5 
n m CLbMW £Xfi t. ( h ) ±13^ ^ h M fc«fl>± 
CBffcttJtB* W«*Xfl± , < c > IRSBfl)ttB«>± 
EBIkfiMJWMM* hBftBftB***. *£f*Sffi 
M«:a5BI3l**I»i. <d> iBeBftttitM*** 

Xflt, (e> ±ia'<? hRffcia& 5 nm^64 On m 

<os50, ±e»cD±a»^6»as**x»i. <f> 
t . m) ±tmt2vttm®^®#>&*&®®* i & 

[0013] < 3 ) * fc. *«lM»««a*tttt:toc- 
t\ ( a ) *«f*»«©BB«*ffl^'^ ^ffcB45 
n m W±«*r *XS i . < I) ) ±K' * * H Blkl3©± 


) HM2000-49222 

6 

tcBitttJtBtK^W^XS^ , < c > Fjfr!2<0fag<D± 
eaMB*ihJBaof ^ HMkB*B*3li\ *«f*£fi 
«B*»lB3l*'SXSi. « d > -bteBMklAJhlBt^ A 

Xflt, (e) JJa>f* hB(bB*5nm*^4 0nin 
USB?. JJBi|to±IIIW»&ail***XB^- 

^ttKt:, *?J: 0** < 2 0 n mWT0«fflt«*3 * 

*xat . u > ±aa*»f***ic»fiitb&*»»*, 

*XSt , ( li ) J«B<b3i*fe*iWc«6&a^ 
flg£Jlii£>i£fcX*Ii, ( i > ±SaBftWlbHO±K©J« 
^nfcJJattftiiWMfcBtBi^^XBt* < J > ± 
^«fMMECE)BBBjaaiCE)±^®iKd tifciJaBlU* 
jkB t**«X«t . < k ) Jja*WMWOBB» 

[0014] < 4 ) *fc. iNWOTOttfi^ttKtel- 
r < a ) 4^1*^0BB^J&aK'«? hBffcB*5 
20 nmOb«*1"4lB4. c b > ±B'<* l-BffcB0± 

icB*kiftjk««:^*r &xst , ( c ) m&mwot 
saBfkttit»aw<* »-Bfk«€r»*5*. 

^ffi?:25tl5$^^Xfii. (d> HeBfkttJtB*^^ 
Xflt, (e) ±ffi/<y h B(tH«r 5 n in^fe4 Onm 

COBBt?, ±B*©±*»*&«as**x«*. 

CCX . * J: *J * t < 2 0 ii maT^BB-CBft** ^*X 
fit. ( ) ±Sa*«*BfE«:«*Lfc»»»<:. Bft 
30 »flWWj/Oi©#Attasi. 8UT. B(U«mii 
StffcX ^ h B<k*oaB*W* &K0rtCD^ffTBft 
X?St, < li ) ±iaBfkS^fc*l*iB^»a!>iift« 
BBt««ri&«fX«i, ( i ) ±iaB*kl*JtJB©±cc« 

ttjk«*B***xs± . ( k ) ±M&mm&mn 

fit 

[0015] < 5 > **. *«*«BO****Ktet- 
40 r . ( a ) *»|**fifl!)BB*«BS«: > < ^ B<kB* 5 
n mW±«iflrr*XBi. < to ) ±R>** \-mM<0± 
ccBf kttJhBt^UST&XBi . < c > fiftl£OfiS<0± 

cBifci*jt«aw^ wk««**«*. 

^ffi«:25ti13^^Xfit. (d ) ±KBIUftihB*^^ 

XSt, (e) ±ia^^ h !SftS2£ 5 nmW4 On in 
cr>S50T\ ±K«©±B»^6«tiiS**XB^. 
( f ) Ofc^aS^Stg^ffi^^^ttx 

*J:0**< 2 0nmttT©BB'CB*Stf*X 
50 fit. (ff) ±l3^9(*M«©«±«SW>ft^r** 
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O. *Xft <t . < h ) ±ie*W**«K*« 

ofc*»»*Bftr*i«*. ( 1 > -tsassftstffci* 

*xe i , ( k > ±ia*«i»a*<oBK«rtffl©±^« 
*i«tftasa>B8fflB*ffl©±*iHig*s nfc±sa^ > \ ss 

^ hBT(Uh)!)±KBi|ttt±l««:^*t/. wafl>ttB<D-t 
®*8tBu iBBfUMBft-****^. ±ie*& 

5 ii ni*>6 4 0 ii mflORB-C. ±H*0±*»* a £ft& 

> r, 3i<J;';*a<2 0n m wrousB-cr** ^ 
tf^CiKJ: 1 ). B»>*feW»it3<V »±«*K)lfll 

>x * * > ^SWCO***2ltft 1 5 n in. x * * 
>^S1 0-2 0nmrtf^3 0nintfr-?*C&D. x 
? > ?fi 2 0 n m J: 0 * * t, * WttC t*jB±»»K»tt 

«±MWc»w«tt'&t. *wBfcB«» 

V. ^>Ja>ti«DX^>yfiG>±R«:2 0iim±?' 

[0 0 1 8] 3 6«c, >W hBftB*5nm*>64 0n 
mom?* ±H»(0±«»^6«a*lt6CilcJ: 
♦J. jiJJMWCfeWiBaoRtftWitf &itt>*£, 
».h**fl>ft**a<:iW* c ***** 

**fflOT2 5iim*t4Mrr* B O^Lr, &iifi£4 
v V BfU8& 5 ii m^^4 0 n iii<J>860T\ _LKi*fl>± 

[0019] 


;) ^8,12 0 00-4 9 22 2 

8 

**a*W***W*BoK»*4*B 1 WH2 * 

[ 0 0 2 0 ] B U*» 1 ©*»«B^4*W*M*ttO 

l«©»ME0i»*fi<T7 p - * + - h *C<fe£o « 
T. B20>7D-*-v-h«:j35-7rS(^Xfa«:Bl** 

[002 1] < l ) 5/yn>a*10£ffl*M*fbOT 
10 Jf£*)l Ono^s hBffc«2*«iW* <B2*>X 
ft ( 1 0 1 > . <l02).Bl<J><a), ( b > ) . 
<2> /<* HRft*2<0±K*tit«Bl 2 4S5«l2 
0 0 nuift**«"r*. C0*ft8*B 1 2 1*. 

<B2<DXft (103)). 

( 3 ) BfUISB 1 2±K* h h 1 3 MWT* 
(B2S>Xft (104).Bl©(c>>« 

1 3«ft*Lfc«. ^Ibiimei 2, hBfctt 

*<flW.l*, B*A»»S)!S#9 0-1 10*) *wr 
&»*ft**r* (B20XS (107) , (10 
8) . ®1V> td) ) o 

(5> *frU^H3*»*Ofc«. '<^I-Bft*2 
£S -4 0 n mOBB-Cx * ?r**OTt£ii3li* 
(02OXft (108)-<109).B10 
(e) ) o 

(6>**ttx^^>ytt C-Jxti h*0<(*F^^x 

1 ^ffi^e«<fe 0** < 2 0 n mWTOlBB'CB** & 
(B20XS (105)^<107>.BlO 
(d) ) o 

{ 7 ) -e<^>m. WLt*900-l 100Wf'7«lt 
SBSWCS/'J 1 *®«:rj3 0 n uiftKfkO, 

(iii),Blo<fir>>« 
(8> ib*xtfifl» (cvd) ft, ^^**»-cvy 

JBT-*&Ci^6, a«>ii*W*»60*S«. ®*fb 
1 1 0 0TI»<D7x-jU*&ttBlt3: 
B3SW>-C!/y3>*1Sl«:B(k3«4>J:^ (B20I 
ft ( 1 1 2 ) . B 1 ^> ( H > > o 
( 9 > *Ifit>i&**6»&6 «ftHMM0£ <CMP) ft 

h. coma. BfU*ihB4br«^»&*iut»Bi2 

50 >j3>JtSl*iX»^>ySn*C&tttjtf *B*4 
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9 

ft-? (020X11 (113), 81©<i) ). 

[oo22] (io)*u-c. mt&m\2W><> 
v mtm 2 m&f * c t ■c**ftii»*i*«*7'r * 
(@2o>xfi <ii4).Bia>(j>>« * 

[0023] *tc, « 1 ©*»**0fWB«»«:ia3a 

0 5 ) - ( 1 0 7 > » B 1 <0 < f ) > ©*#ttx? 

T©wc»*UT^*4. a»±iBi«<5) <E2 

OXfi (109)^(110), 81©(e)> XH0 
hKft®2©^3ie«:ll^3ii"CC^#.^io 

[ o o 2 4 ] 0 3 t*> a i ©jas^sosafl-ca^fctt 

&XII (5) - <7> Kfc<,>t\ B<fcS3 0nm. 5/»J 
3>Sfil<Dx**>ya*5 nm*U WlW 

2©«i*rtiks*t:*Jaiatt«o«s i ■©••♦ 

«/ 'J 3 >x > * > ?a* u©S£G>tS»ft£fr* 
fc. 

[0025] B3*fe* * 1 cc^aWSwii:^*)©^ 

ti. >^ FMb«2c[)ftaaft«^6**< , r4Ka£i» 

*fSI»l5niiiift9. »3Ifi*20nm£1'&± 

4 0 ii mH-hWBS 1* 4 £ - < ft 0 , ft 

aiaeOnm-CWl 2nmift4. 3 feci, KSa4 
OnmeLhrtiBS+tc^LfcJr^ft. *±«W±ffl^ 

[0026] Cftic»l/C. «#s<s>v«j3>*** 
v^a-tfaooa&i*. 

hBrt*2<^iiS£*fc6*\ iwr 1 o n m***a 

-CttH2A*t b -C fc 0 . *S < ft -> 

[0 02 7] CCt B 3 h»<bK2 

«>l*Hi»£***fB»>i 2 

[ 0 0 2 8 ] C co£ft&£!8 1 2 ©ROSt^OS** 1 * 


) MB2 0 00-4 9 22 2 

10 

[0029] jMBKfcfc^'Ctt. Bft«o«* 
XHtBfWWWwcciwiis n-rtcittt-r^c c<©fctf>, 

V'Jn^^lOftiJMHt*^*- ^ 4< » <a > * tc 
10 [0030] '<* hBft*2*»ifiS«*. 

u:tt«fei/fcB<U»t±»*ftffiai l 2 *#»*oft 

l*fc*>, *fc. @4cr> (a) £JfH j XSB*«l<fcJ:5ft£ 

ift^ci^6. Bftt^iwac 

[003 1 ] *<omt lyXiiJJMWA* *J ■ **** 

Hlfk»2fiE)*»'Ct»lW^»tt"*. 
[ 0 0 3 2 ] * fc, s > 'J ^ >*«>±W» , CI*2 ffi-CBX 

2^aIS^4 0nm*a-Cti, hKfkSS2^aas 

jwmftO&i-. IKtilfetbfti***. A^hBfblK20 
^iia^4 0 ii mBLbWOy ^ >2R±BB»6it^ 

30 wc«>, ^#@ti'i^<ft 

[0 03 3] ftjlBf Ja^ttitrT. 

[0034] *^, S*J0ftvya>*Sx^^>«» 
fftttcoc*r*WT&. B5CCBIta30nm. 
KiblS2 0^iifi2 OnmtcfcW&^'Ja >S«£0>iS 

40 IS nin, x**>^Sl 0^-2 0 ii mrttftSOnm 
ifto-CteO. x^^>ya2 0nmJ:0**i 1 PSt s 
ft**li*>2 0nmUTtft->'Cl*< 

[0035] _bi*OfcJ:$K, BS^ft^T^. 
h B( bftflEHBRRW^-t ft 0 . SSiWft $ * " ^ ^ * 

ybtft&oiyc. ^«ja>ttRi«)x^^>yattcn 

^CQlIi J: 0 2 0 n m#±B i ft ^ . 
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^"castes**. 

[0037] ±aofc*!WW>S 1 ©*ft««Kfc^T 
It. ^ hB*tB2©RM*5^4 0nm©BB£B 

ft4*1**C£a<, 36K**#B*3nm«l:9<>+ 
&**<**ca*T'&S0T\ ^-hSSBBWafift 

05 ffft* tcgS U tc V 7 > V A £ © 'J - 2 BjkWJD*> 

ttflffitt£ffl± X' * & £ <, O ***** *o 
[00381 0:45, H2K^4yfclttaxStCte<f*X l X 
S 1 0 7 tlS 1 0 9 i©WC* hb^Af »*XS 1 
O830«*3n-Cl*6*. COXSl 0 8 It, XIII 0 
7 *X« 1 0 9 tQMV&& < , 1*1 1 0 5 t XII 1 0 

6 £©»«****£ ii'C**. 5 6tc, j<* hBffc 
B©«aIS*BB , * , *fca!>. x ^ 1 0 9*a6K*tfJ: 

^kxbi io&xbi i lcciflau-c^tfe^i*- 

09«:2B?T9££tcJ: *B©-BBaiW*M>>** KBft 
B©|&lfi©£it*> s v 5 ii m*»&4 0 n m©BB±&* 

[0 03 9] *te, *^©B2<^tW»T**. # 
»*l*a*HT&*»*«IB<?>l*5fi*tt4a 1 «WB7 

*K&:frft O p - * * - h > I*, * 1 ©**»«©» 
iSXfl© (7) tglWciO'C**. C©SI2©;£te 

fc*>at'©t?. c ©a 2 ©*fc««c 

&XlI*tstfST*o 

[0040] < 1 ) V'J 3 1 ©*ffl*:fcBft 

bski ornit^? ^UB2ft*flra* <07©x 

S ( 2 0 1 ) . <202>.81©<b>>« 
<2> H»fUB2<0±tt:*fta«llll 2*153 2 0 

o ii ms*****. c©« ftassis 1 2 1*, 

<07©Ift<2(>3> . 01© <c> > „ 
( 3 ) &\mm l 2±K* h L^* b 1 3 * 
<07©Xf§ (204) ) . 
(4 ) aSOBtfttSMIO'C, BfTS©teS©* b 
AH 3*tt*l/fc», MfiSMl 2, /<> hBIUI 

1 ©*®©i?lS£#V x ) n >Sfi 1 Ktfir rdfl£©ft 

a (mil B4>A«scoftEie^9 o — i ioa> tw* 

4iJW»*WW4 <H7OXB<2 07) , (2 0 
8> . Ell© td) } o 

<5>*hU5>AH3*:l«*l/fc». ><^BIU82 
*5^4©nwffl*x**>*»*t' (H 
7©X«(208>, (209) , 01© (d) > . 


0 KB2 0 00-4 9 22 2 

« 1 «ffl*6B JtO ** < 2 0 n aiWTOWB-Cft** 
6 <07©Xfl <2 1 0 > . Hlfl> < f ) > o 

(7) v«;3>SKi^*^fc*W^*Hj/0j^ 
«6B(tSB»'C ( tfAflSfifcfc r t?bt , 0 S r S 
1. 8#£L/<&0£ rSO. 5©SB> * 3 0 ninB 

dttBffcu B^ftmmiiastBar* <07©x 

fi <2 I 1 ) 01© <*> ) . 
10 (8) IfeMtfM* (CVD) ft, ^A^Wfcv'J 
3>BIU8»«>W»«**«^» *itf>£0 <«T. *lfit> 

U#n$US6>. *fc, cn6i»aiWF*ft. 

* ttB tWS t, fcf'J a :> B( UMWtH»te:S«Ml& 

*r**c**6, »«a*«wi6<ifflia % mil* 
e^to-c, i iooxa«uw>r--**fc(*BfiafB 
5fWi'cvy3>»fii<:Bftsiti:4>J:^ <EI7©xfl 

(2 1 2) , BIO (h> >o 

(9) B»j&»BB«6*ftHM«Bft <CMP) ft 

20 6, CO^. BIU*itBiOi:Bt^c*fta«lBl2 

t*r? (EI70XIM (2 1 3) , HI© < i ) > . 
[0 04 1 ] (lOfU. BftFiB«l2a^^ 
h SJMb|g2 *B*-T & C i-C?WUtoi**l*l**7t , & 
(B7©XB (2 1 4) . 01© ( J > ) a *©«, F 

-hSSOffM. WBW0»A. KB. SflSttSI^, 
*BB3Mtt£©«A, BffifWISOSfiW**^. ^« 

30 «fcB#*«*4. 

[0 04 2] B8€:lSfJHbr*««©B2©** 

ttrtt, OSr S2*'C*lW&Ct^ , CfiP&. tfMt 

*B»KH*r = I - 8Stf»*±K*ft*. 
[004 3] -#5CC, ^^tb r ^±SeBBrtK4>(, *f 
Bft»**-*±<E*?**' C©tW l **<<f* 

**. ec-C. c©Bfki*«©***«Sl«>«±l»«B 

40 «w«Kifttfraai*i»itfc. '<»h«iuB2©»a 
r. BBKittH«/Oi^tt. ««Wt*«*lt*i©± 

[0044] 0 8 J: 0 , BftWBSt©*3K (Hi) S3 
50 [0 04 5] C<om\t. WT©J=^«caBr#*. B 
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ft**. Buii*^fcJ:^CC. 5/»Ja>±5/«j3>Bffcfc© 
:/B<bttlittfi ( 9 0 O'COt) T«*«ttttl*rt**n 

[0 04 6] Ufc#-jT. B(k«f5«:-*i«ST4 
i. Jt±£* <(£#) ©at*-*?***** Bfbife&fti 

[004 7] KfbfclbWS^ ( H,/0,#Att r 

jw-tftfr-ctas-r * i . £*©«»#* 

tr. PfkBf^4l0'A<a&l?£'. -t©afifSl?©Bfta* 
[0 04 8] WJ:©C±^ H,/O a #A*fcr«:*3 

< t *c t v. *mm& i «si±«iic*$^T«»fW* 

[0049] *fc, H,/0,#JUtr*l- 8©** 
t\ Ar#A*N,#**W9KaAU WO. 

|ali;tc«f& B C©fctf>, Hi/O.^ttl. 8©*frT? 

[ o o 5 o ] ±ia®4tc «fc d . *m\<om2<oWfoWtf& 

Kcfcftl*, »»B»a©ttmbttfif^tt**S*:3 
(tM^fliifif:* 1 ©*tt»Bt^t/fc5 -*-4 0 n in© 

*K iSB Lr tc h 2 > s ^ A * © £ Sit^ttlfe £ c >S*B 
a#tt©«T* HUkt* * . h ? > *©S»««IItt 

oajBfiiHSfr&fcio. xg2 o 9 *@9 *c*-r j: ^ 

£X«I2 1 0 £XH2 1 1 Kifl»OTfcA>*fe<H\i C 
©«£tiX«2 0 9 *2BtT^C XI12 0 

9£2©?i^C£tCJ:*S©±$£&0>6©/<? KBIUi 
4>ttliH4>£H#. 5 n m 6 4 0 n mOIBfl i ft & C 

[0 05 I ] a**, BTK^OfctJaxwe*^ I 
£2 0 7 £111 2 0 9 £©r#i:* H H**XB2 
O80t!t£34vCl'6*'. C©X£2 0 8I*, XI12 0 
7 tXft2 0 9 £©Br«Mfc< , 1112 0 5 £Xfl2 0 

[0052] *JfeB©B3«!>*ttflB«X l A* 1 jft 


8) #§32 0 00-4 9 22 2 
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^t|tt*W**^«*B«!>IBWa*B 1 »M 1 

0%fUiOXK9ttto Bl 0K*t/fcS3©WfflB* 
ic J: ***** (7a-ft-Htt. Ml ©^M£SI 
©3l&X*i© (7) *!£ILfctOTM, C©£3© 
jEMVtti. B 1 ©IBfc»B±ttJao«1*W** < 
\mt>t>t£\,><DX\ c©»3©*te»sicfew***tt 
«5©B9Bt*. Bl*fftflt/'rM!?&. HT. El 
O©:*0-* + - HC*-*^ C©W3©£MI$Bt<:*s 

10 [005 3] t l > 5/>J:3>aSl©*ffl*rfcBfbb , C 
J?*ttl0nm©'<? hBfUS2«r«fiW* (B10© 
Xfi < 3 0 1 > . ( 3 0 2 > , El 1 © < I) ) > • 
(2> hB*W20±tcttfca«Bl 2*Ji3fl2 
0 0nniH4*SW*. C©*{kit*Bl2t*. 

BttBfkits **flW&«©Bfktt±Bi or«»r& 

(B 1 0<MLfI <3 0 3).Iill©<c>)o 
( 3 ) Sftii^l^ 1 2 ±ic^ h us;* h 1 3 WOtft 
(Bl 0OIII <304> ) o 
(4 ) 31*OB*S«:«fflM:, BraotiHflW h 
20 1 3«:B*L&f!l, AfkSXBl 2, hlffklS 

1 <0*BCEHHtt^S/ V a >gffi 1 Kit b r^rlE^ft 
*<|*U*, B+A*©ft!S» s 9 0-l 10*) 
&»«*©«T* (El 0CE>IS (3 07) , <30 
8> . B14> <d> ) • 

{&) «hu^h l3«I^Ofett. hBTfUR2 
*5-4 0nmll*x^^*>yB*UX»fi*** (El 
10OISI308), <3 0 9).Bl<0(e))o 

30 X^^>yft) «:«l*r»mUfcV»j3>**[l«:, 0 
i: 0 A* < , 2 0 ii mKToaBT i B*'r& (B 1 0<0 

xe<3iO).Bia><f)>. 

(7) vyn^SfilccffMOfc^lgp^^Hi/O,^ 
«&B(k»B3a , C (^XSS«t«: r tb&t, 0 ^ r ^ 
0. 5<»<&Iffl> . ftBfkU. ¥«*SIS1 (Cfl«t/fc» 

JSaiStffc'^ hB(k»2©aB*a*6»B 

rtx'isfk^iii <bi o©xa (3 1 1 ) , m\<D 
u> > . 

(8) (k*»tiiB« (CVD) ft, *>^*#3-CV>J 
40 3>BfkB»©ttl»«<:tt«0, Bftiitf («T. *Itf> 

tfcmvwt ofcvy a >BfkB*t*H»(c***«litt 
awtb-c, i i ooTCBW>r-->H!fc;*Bfb»B 

«*'CV'Ja>Sfil«:Bik31*'CtJ:t- (Si 0OX 
ft<3l2}.Bl^>(H>)« 

(9) M«^IHUR6«(b^BtftaBS (CMP) ft 

6. C(0«^. B(kMikBitrrnc^cB{kii«Bl2 
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■j:a>^i#x:i*>y*n*c4*ttjW**** 

(B I 0<DXW (3l3>,Bl<£>(i>>. 

<io>*b-c. &mm\2m^? twutt* 

»4T&Ci'C»*l«)3&*««**7 , r4 (Bl 0(OX 
S(314).B10(j)>. 

flxtsy-hsim y-h*s© 

[0 05 4] SIC, B*«Bi,T**W>SI3®*fc« 
t*. IjtcfcWKOWWB^WJlW^fcJr^U: <B4 

*fUt*«l2<cS9*fl£#*£U C©«©tt 
We***** vC*fteMII 2T©'<* tBUA2 

<D> 'J ^ 1 <D©1*#*-3 Tci><D±ttt>o 
[0055] ±itbfcJ:$ie ( UU«ail3tffc'<? 
hBf|#2fl^B#**£S8rt±** ciCi:J;9 ' s 

y n 1 <Ok^^<D^\timhtXh C 4K* 
XttLtcMW. 5-4 0 nmOaBtbT^^fcft, 
F»ib«QfMft*W«**fc*>. XII3O9*01 1 

tc^tn^^nm i 0 4X«3 i ltciatootrw* 
ca>*Sttx«3 0 9*2BtT5c4ica* 

AV XfS3 0 9£2@?T$C4£J:*i8O±£S|W i M>> 
KBfUlfiOafflfi^-tW 5 . 5 n mrt>&4 0 n mQ> 

li!H4tt&c4#&£U>. 
[00561 ±M*k:«I: 9 , -*£TO3t 3 

-SrFAltT' y-h«Hl«»«W)SffW^ 
leg u fc Y v i> V* $ o> J - * t »t* WHEW 

[0057] a*, a i otcs^fcMaxSK:^^, 

XII3 0 7 4XS3 0 9 tofflic* h l/^^afi 

3 0 8#a«*vct'*#. coxmzosu. x«3 

0 7 4I«3 0 9 4fl>B'CfiMr<, Xf33 0 5 4X113 


?) #§32 0 00-4 9 22 2 
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0 6 4©fflKlBfi** , *C4t , C** ( 
[0058] 

[0059] ua&->r. *»«»atirr**w«t 
io aic^^-c, bk*#***^>^* 

[BffiaiMttSM] 
xf3®M3B'C«&. 

[02] *BKft*ai©**k«««)WaxW«:n<*7 

[03] *mm&&i<on&w*m<Dm®&*®ty* 

[04] *HKft&ai©«»««©ffffi«**SW*' 
[05] 1 WHf 

[06] -rtiKft&aiojias^^ftoJBaxs*^ 
[07 ] ^c%$>m2<DWfc&&v&&xmztt7 
[08] «KiM»2o#awi6©fwiw*iwt' 
[09] *BK»*a2©«»*fli©«©*ais*w 

[010] *BK#&»30*ft*«0**XS*wT 
[011] *BKff*»3©*lS^*©*^* ! * i ** 

[012] st*©?s#a«a^axii©iiS0-c'fe 

[1W>»ffll 

l.»S/»Ja>tt«, 2 hiSftlS, 3- SSftPM 

40 i&»Ntlll, 7-y-hBfM. 9 
-16813, 10 -£91. 1 1HIBI6W8, 1 S—*(t 
ItftB. 13-^H'V^h, i4---S«Mfc 
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